Objective. The objective of this study was to examine the extent of workplace activity limitations among persons with lupus and to identify factors associated with activity limitations among those employed.
Introduction SLE (or lupus) is an autoimmune, multiorgan disease that affects mainly young women. In lupus, the prevalence of work loss ranges from 15% to 40% at 5 years after diagnosis [16] and increases to 36% and 51% at 10 and 15 years, respectively [7] . In a meta-analysis of 26 studies [4] including 9886 lupus patients, it was estimated that 46% (95% CI 40%, 52%) of patients were employed and 34% (95% CI 24%, 44%) were work disabled. The effects of lupus extend beyond work loss. Partridge et al.
[6] studied 152 subjects with lupus and found that 49% had reduced working hours and 53% had changed duties within their job.
Researchers have examined demographic, health and work context variables and found that older age, lower education, lower socio-economic status, fatigue, thrombosis, musculoskeletal manifestations, neurocognitive impairment, disease duration, greater disease activity and disease damage, greater physical job demands and perceptions of a lack of autonomy and control are related to giving up work in people with lupus [1, 35, 714] . One study found that 30% of participants with lupus reported a decrease in their work performance compared with only 5.6% of study participants with RA [15] . In another study of 125 people with lupus [16] , researchers found 36.8% of respondents reported limitations in non-paid labour activities like household work. However, at-work limitations were not studied.
Studies in other rheumatic diseases have found no overall differences in the types of task or the levels of difficulty experienced by persons with OA compared with inflammatory arthritis (IA) [17] . Yet, it is not clear whether people with lupus have similar types and levels of difficulty to individuals with other types of arthritis. Fatigue and concentration difficulties are among the most problematic symptoms of lupus [4, 8, 15, 18, 19] . Consequently individuals with lupus may report that work scheduling, the pace of work and concentration are more difficult than physical tasks like reaching and crouching. No studies have examined the workplace activity limitations of people with lupus, especially for these difficulties.
In this research we examined in detail the workplace activity limitations of employed individuals with lupus and those who had recently left the labour force. It is possible that participants who were previously working had different domains of difficulty and severity of workplace activity limitations while working. In the absence of longitudinal data that follow individuals over time and examine the role of workplace activity limitation in giving up work, we explore this issue by asking participants for retrospective information about their previous job.
For employed participants we also examined workplace activity limitations in relation to demographic, health, work context and psychological variables. We included an expanded range of work context variables such as perceptions of decision latitude or control at work, job strain or stress and perceived job support [2023] .
Materials and methods
A cross-sectional mailed survey of lupus patients from the University of Toronto Lupus Clinic (UTLC) assessed study variables and supplemented clinical data collected regularly at the clinic. Our survey was linked to the UTLC clinical database.
Patient population, sampling and recruitment All patients were adults and met four or more of the ACR classification criteria [24] or three ACR criteria with additional evidence of lupus on skin or renal biopsy. They had to read and write English and all provided informed consent. All those seen in the clinic in the previous 2 years were contacted. Survey packages contained a cover letter providing study information, the questionnaire and a stamped, self-addressed return envelope. The survey asked participants about their employment status early on. The participants were then referred to different coloured sections of the questionnaire according to their status as employed or unemployed. Packages were mailed to potential participants and non-responders received two reminders within 4 weeks and a telephone reminder 48 weeks from the initial mailing. Ethics approval was received from the University Health Network Research Ethics Board.
Measures
Measures derived from the study questionnaire Information on age, gender, education (highest level achieved), marital status and personal income was collected. Work status was defined according to the following: (i) full time, (ii) part time, (iii) sick leave, (iv) leave of absence, (v) short-term disability, (vi) long-term disability, (vii) unemployed but looking for work, (viii) retired, (ix) not employed and not looking for work or (x) student. Employed participants provided their job title and number of hours worked per week. The unemployed were asked about their last job title and how they would best describe their reason for not working now. Participants were asked to choose one option from the following: not working due to lupus, laid off from a job, can't find a job that uses my skills, other health problems, reached retirement age, personal preference, family reason or other (reason specified).
Workplace activity limitations scale. This 12-item workplace activity limitations scale (WALS) was used as a domain-specific measure of activity limitations (i.e. disability) at work, including difficulties related to mobility, concentration and the pace and scheduling of work [20, 25] . The WALS has shown adequate reliability among people with RA and OA [17, 20, 25, 26] . Participants are asked to report difficulties with workplace activities without the help of another person or special equipment. Responses are 0 = no difficulty, 1 = some difficulty, 2 = a lot of difficulty and 3 = not able to do. A total summed score was created (range 036). A score of 04 reflects low difficulty, 58 medium difficulty and 5 9 high difficulty [17] . The scale was administered to employed participants and those not currently employed but who had worked in the previous 5 years. We selected a cut-off period of the past 5 years because it was short enough to recall whether difficulty was experienced with broad domains of activity and long enough to provide us with enough individuals and statistical power for preliminary analyses.
Systemic lupus activity questionnaire. This 24-item systemic lupus activity questionnaire (SLAQ) uses self-reports to assess lupus symptoms in the preceding 3 months [27] . The SLAQ has good reliability and construct validity [28] . Scores range from 0 to 44, with scores 5 9 indicating active disease [29] .
Co-morbidity index. A self-reported co-morbidity questionnaire [30] asked about the presence of 13 medical conditions and allowed participants to add up to three others.
Fatigue. The five-item Profile of Mood States-Fatigue Subscale [31] was used to measure fatigue in the previous week (e.g. worn out). The items are scaled from 0 = not at all to 4 = extremely.
Job content questionnaire. The job content questionnaire measures social and psychological characteristics www.rheumatology.oxfordjournals.org
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Workplace activity limitations in SLE of the job [32] and was used to estimate job demands across four subscales (decision latitude, psychological job demands, physical job demands and social support). This questionnaire has acceptable reliability and validity [32] and was completed only by employed participants.
Chronic illness job strain scale. This 15-item scale measures work stress. Construct and content validity and internal consistency have been assessed in individuals with inflammatory arthritis and OA [20] . The scale was administered only to employed participants.
Catastrophizing scale. We modified this 13-item scale assessing pain catastrophizing for our study. The pain catastrophizing scale [33] covers three dimensions: rumination, magnification and helplessness. Although individuals with lupus do not always report pain, the three dimensions are relevant to flare experiences reported in this population. Consequently the questions were modified, changing pain to lupus flare (e.g. I worry all the time about whether the lupus flare will end). Responses range from 1 = not at all to 5 = all the time.
Measures derived from the UTLC database SLEDAI. This is a physician-scored instrument that records lupus disease activity over the preceding 10 days [34] . We used the most recent SLEDAI and a measure of average disease activity over the preceding 3 years, the adjusted mean SLEDAI (AMS) [35] . The median timespan from the collected SLEDAI to the survey time was 136 days.
SLICC/ACR Damage Index (SDI).
This physician reporting tool measures damage in SLE and is reliable and valid [36] . Scores range from 0 to 46, with higher scores indicating greater damage. We used patients' most recent SDI. The median timespan from the collected SDI to the survey time was 299 days.
Lupus disease manifestations. We used pre-defined disease manifestations from the UTLC database, including arthritis, FM, LN, neuropsychiatric lupus (NPSLE), avascular necrosis and thrombosis. Disease manifestations were recorded if they occurred at any time since diagnosis.
36-item Short Form Health Survey (SF-36).
The SF-36 is a generic measure of health status [37] recommended for SLE [38] . It covers eight domains that contribute to two summary scores: the physical component summary (PCS) and the mental component summary (MCS). SF-36 (general, version 1) data are collected annually. We used the most recent assessment. The median timespan from the collected SF-36 to the survey time was 353 days.
Statistical analysis
Descriptive analyses described the sociodemographic and clinical characteristics of the sample. To determine whether respondents were representative of the UTLC clinic population, respondents' key sociodemographic and disease characteristics were compared. Student's t test or Wilcoxon rank sum test was used to test continuous data, whereas the chi-square test was used to compare binary data.
For all analyses, the SDI was dichotomized as 0 = no damage and 1 = any damage. Education was dichotomized as below college/university or college/university degree. Personal income was classified as>CAN$30 000 per year, between CAN$30 000 and CAN$70 000 per year and>CAN$70 000 per year. Job titles were used to assign a job sector to participants according to the guidelines in the Canadian National Occupation Classification [39] . For analysis, we collapsed the nine job classes into four categories: (i) business and finance; (ii) science, health and education; (iii) sales and services and (iv) manufacturing, trades, and transportation.
The reference groups for gender, SDI, education, personal income and job sector were assigned as male, no damage on SDI, no college degree, income >CAN$70 000 and job category business and finance, respectively. Multiple categorical variables (dummy coding) were created for nominal and ordinal variables. The same reference groups were used for multivariable analyses.
Standard multivariable linear regression analysis examined the independent variables associated with WALS. First, bivariate regression analysis was used to examine independent variables for the model. Multivariable analysis included any variables with a P-value 4 0.5 in bivariate analyses. We obtained the best fit for our multivariable model by manually dropping variables one by one according to their descending P-values. Pearson correlations were used to examine multicollinearity between variables entering the multivariable linear regression analysis. Statistical Analysis System for Windows version 9.1 (SAS, Cary, NC, USA) was used for analysis.
Results
Questionnaires were sent to 604 eligible individuals registered with the University of Toronto Lupus Registry. Completed questionnaires were returned by 362 persons (response rate 60%). Table 1 gives the characteristics of the respondents compared with the non-respondents (n = 242). Our population was predominantly female and Caucasian. Respondents were older, with a mean age of 47.7 years (S.D. 15.0) vs 41.7 years (S.D. 14.9) (P < .001), and their disease duration was longer [17.7 years (S.D. 11.0) vs 15.8 (10.6), P = .04].
Of all respondents, 64% had arthritis, 35% LN, 24% NPSLE, 13% thrombosis and 16% avascular necrosis. The mean score of disease activity (SLAQ) was 9.4 (S.D. 6.7).
Half (49.7%) of participants were employed at the time of the survey (n = 180), with 36% of participants working full time and 12% working part time ( Table 2 ). The most common reason for unemployment was lupus (52%).
The WALS had good internal consistency (Cronbach's a = .87 and .80 for employed and unemployed, respectively). Table 3 presents data showing the number and percentage of respondents reporting at least some difficulty with items in the WALS (scores of 13) and comparing those working (n = 180) with those having left the work force in the past 5 years either due to lupus or for other reasons. The groups did not differ in age, disease duration, education or disease characteristics (Table 4) . Across all items, a greater percentage of those who had recently left the workforce because of their lupus reported that they had experienced some difficulties with work tasks compared with those who were currently working. Among those currently employed, difficulties with tasks involving crouching, bending, kneeling or working in awkward positions (58%) were the most frequently reported limitations, followed by difficulties lifting, carrying or moving objects (42%) and difficulties in concentrating and/or keeping one's mind on work (39%). Those not working because of lupus reported most frequently difficulties in lifting, carrying or moving objects (90%), keeping up with the pace of work (90%), meeting current job demands (90%) and scheduling (90%). Fifty-nine per cent of employed participants reported low WALS difficulty (score 04), 28% reported medium difficulty (score 58) and 12% reported high difficulty (score 59), signifying that they had difficulty with twothirds of the WALS items or were unable to perform some workplace activities altogether. Only 1% had difficulties with all workplace items. In comparison, among those who left their job in the past 5 years, 35% reported low WALS difficulty scores, 22% medium difficulty scores and 43% high difficulty scores. In fact, 15% of those who were unemployed reported difficulties with all the WALS items.
Factors associated with work limitations
We examined factors associated with workplace activity limitations among employed people with lupus. A variety of variables met our criteria for inclusion in the multivariable analysis, which was a P-value < 0.5 in bivariate analyses (Table 5) . Of these variables, older age, SLAQ score, fatigue, PCS and MCS scores, decision latitude, job strain and number of hours worked were significantly associated with work activity limitations in the multivariable analysis (Table 6) . Respondents with greater disease activity and fatigue and those with lower scores on the PCS (worse physical health) reported greater workplace activity limitations. Respondents with higher MCS scores (better mental health) reported more workplace activity limitations-the reverse of the bivariate findings. Those with greater decision latitude (job control) reported fewer workplace activity limitations. Respondents with greater job strain and those working > 40 h/week reported more workplace activity limitations. The total R 2 for the model was 0.70.
Discussion
This study adds to the existing literature by providing information on diverse aspects of working that may be difficult for individuals with lupus. Specifically, workplace activity limitations were a considerable problem for some employed participants (slightly fewer than half). An even greater percentage of those who had left the workforce in the previous 5 years because of lupus or for other reasons also reported difficulty with workplace activities. This suggests that efforts need to be directed at helping people with lupus remain employed by targeting difficulties they experience while at work. The study also highlighted that both health and work context factors are associated with workplace activity limitations. Although the data are cross-sectional, they suggest that disease control, greater decision latitude (job control) and working fewer hours in jobs with less stress may help people with lupus.
The survey response rate was satisfactory (60%), and apart from age and disease duration, our sample was comparable in demographics and the health features of lupus with the clinic population from which we drew our respondents. The presence of fewer younger individuals among respondents may reflect the fact that employment is not yet relevant for this age group. It is possible that students (who constitute 18% of non-respondents) understood that the questionnaire about employment did not apply to them and hence choose not to participate. Disease duration was longer among respondents. However, this was not reflected clinically, as there was no difference in disease activity and disease damage between the two groups.
Examining workplace activity limitations among people with lupus was useful for understanding the types of challenges at work and the overall levels of difficulties. We were able to look at areas of employment that, although they are relatively broad, are also concrete. A significant number of people had a high WALS score (59), which is associated with negative work outcomes in inflammatory arthritis and OA [17] . This may represent people at greater risk of leaving work and for whom interventions and job accommodations would be most beneficial. More research is needed to validate the use of this measure in making decisions about individuals.
Different tasks were reported as difficult, including physical aspects of work, job demands related to energy levels (e.g. work concentration) and work scheduling. Difficulties in concentrating, keeping one's mind on work and coping with the work pace were among the most difficult tasks for people with lupus but were less problematic for people who had inflammatory arthritis or OA [17] , where concentration was rated difficult by 36% of participants and ranked ninth among the 12 items and scheduling was rated difficult by 31.4% and ranked 11th of the 12 items. This suggests that although the range of problems reported as difficult in the workplace may be similar among those with lupus and other conditions, there may be differences in the emphasis of some problems over others.
Our analyses of the factors associated with workplace activity limitations support reported findings on lupus and employment and reveal new findings. For example, younger workers reported fewer workplace activity limitations, even after controlling for disease status and fatigue. It is not clear why. Future research should examine whether differences pertain to the types of jobs held by younger and older workers. Health factors like disease activity (i.e. SLAQ), fatigue and physical limitations on the SF-36 were related to working abilities. Similar findings have been observed in RA and AS, where disease activity and severity, physical limitations and fatigue were negatively associated with employment and work disability, although workplace activity limitations were not specifically studied [4042] .
Several work context variables were also associated with workplace activity limitations. Those who worked fewer hours reported fewer limitations at work, possibly because they were less fatigued and had adequate energy for work. Longitudinal research is needed to examine whether reducing hours may help people with lupus remain employed or whether it is a precursor to giving up work [43] . Individuals with greater job control and lower job strain also reported fewer activity limitations at work. Some studies suggest that work context factors may be more closely linked and therefore are more important in explaining employment outcomes than demographic or even some health variables [44, 45] . For example, job control may allow employees with lupus to manage job demands and the pace of the work, thereby conserving energy. Job control has been found to be inversely associated with physical limitations [46] and related to work limitations in people with RA [47] . The relationship between workplace activity limitations and job strain is also important. In previous research among people with inflammatory arthritis and OA [20] , workplace activity limitations as measured by the WALS was also associated with job strain. However, it is difficult to determine from the current data the direction of the relationship between workplace activity limitations and job strain. Perceiving a lot of stress related to working may make workplace activities more difficult, while difficult work may generate more stress. Longitudinal research is needed to examine the causal nature of the relationship we observed. This study is not without limitations. First, the use of a cross-sectional survey limits the ability to infer the direction of the associations detected or examine causality. Longitudinal studies should be considered to address causality. Second, although the findings comparing those who were employed with those not currently working were in the expected direction, with those not employed reporting greater at-work limitations, a recall bias (period of 5 years) may have affected the answers of those who were not currently employed. A greater range of health and workplace contextual factors should also be examined. For example, pain may influence how a person perceives workplace activity limitations; however, this was not examined as an independent variable in our study. Finally, the survey was conducted from a tertiary care lupus clinic and may not be representative of all individuals living with lupus. Research is needed with a greater variety of participants. It may be that the answers to this survey are representative of a group of patients more likely to have more severe disease than that of the general population. Alternatively, they may also be representative of those whose health is better managed.
In conclusion, this study sheds light on the working experiences of individuals with lupus and specific activities that may be problematic at work. It points to a diverse group of variables associated with activity limitations at work, including demographic, health and work contexts. These results identify areas that may be important in developing new interventions or adapting existing interventions to people with lupus.
